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~ Beit known thetI JoNaTHAN D. MAXWELL
a citizen of the Umted States of America, re-

siding at Detroit, in the county of Wayne'

and Sta,te of Mleh1gan have invented certain
new and useful Improvements in Motor-Ve-
hicles, of which the following is.a specifica-
tion, referenee being had therein to. the. ac-
compenymcf drawmgs . L

- This invention relates to 1mprovements in
means for carrying the motor on the vehicle,
and is especially applicable to the construc-
tion .of automobiles with single-cylinder gas
or geeo_lene engines. . With single -cylinder
engines mounted upon a spring-frame the an-
gularlty of -the piston-rod at the moment at
which .the explosion takes place.sets - up.a

rhythmic vibration, whichimparts an.unpleas-
ant motion fo the -body mounted upon-the
frame: and it is the object of my inventionto

eliminate this motion, while at the same time
the motor is carried ;in a: manner. to:free it
from the vibrations due to the inequalities of
the road-bed. This object I obtain . by sup-

porting the engine in a novel manner based
upon the. d1scover3r I have made that these
vibrations of the engine are of an oscillating
character-—that 1s. to say, at the time the. ex-

plosion takes place a downward. 1mpulse is
imparted to the rear end of theeengine, while

- the front end, formed by:the era,nk-easmg, si-
-There

multaneously has an upward impulse.: :

~ is therefore between the. two opposite ends
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a neutral point, around which, so to. speak
the engine as a whole would: revolve in a.ver-
tical plane if suddenly released from its sup-
ports. This point, as may-: be readily found
by observation, is located when the engine. is
in- the usual horizontal position. in a: trans-
verse line intersecting the axis of the engine

~ at right angles a llttle distance in rear of the

engme-sheft This line, which is parellel t0

~ the ams of the engine-shaft, I term the "" neu-

tral axis-of. V1bmt10n,” a,nd according to-my
invention I support the engine from the frame
on its neutral axis of vibration at two points,
making these the. only-connection with the
frame, and in a,ddltlon, I provide a third sup-
port for the engine upon-the rear axle..-

By
50 making this latter support flexible, so as to

| compensate for the vlbramon due to the road-
bed, I provide a support for the motor which
| renders it free from the vibrations of the
‘road, while at the same time it is impossible
for the motor to impart any vibrations to the
vehicle frame and body, all as more fully

heremefter described, and shown in the ac-

| companymg drewmgs in which—

Figure 11is a plan of a motor-vehicle em-
bodymﬂ' my invention, the body being omit-
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ted. ~Fig. 2 is-aside elevation, the body be- -
ing shown in dotted outline only. Fig.31wsa

detached and enlarged cross-section showmo*

the: suspensmn—frame of the motor in eleva,-

tion. Fig. 4 is a representation of - part:-of
Fig. 2 showmo* the rear support of the Mo-
tor more In deta,ll _ -

+ A represents the rear - exle eesmg., B the
front axle, C the rear springs, mounted upon
the rear- axle casing, D the front -springs, L

the Vehlele—frame mounted uponsaid front and

rear springs, and 1) the body, all these parts

forming a motor -vehicle runnmg gear ofl

known “construction. - .
-Grepresents a single eylmder gee oF gaso-

lene engine of known. type and eonstruetlon

its frame . being: formed in one with the usua,l

75

crank-casing H,in whleh the cra,nk-sha,ft 11 15_ .

Jeumaled

Jisa transverse frame promded at 1ts op-_

posite ends with trunnions ¢ @. . -

K _represents hangers: formed with smta,ble
bearmgs on. their lower ends to receive the
trunnions ¢ and with suitable bearings at their
upper ends to freely suspend the hangers from
pivot-pins 0 0, carried by-the frame of the ve-
hicle -in -any: sulteble manner, the drawings
showing it carried on raised girders L, sup-
ported upon the longitudinal sills of the fra,me

“Within the transverse frame J the forward
end of the engine-frame is rigidly supported
in:such manner that the trunnions @ -will be in
the neutral axis of vibration. As-shown in

the drawings, this may be done by connecting

the crank-casing, by means of brackets ¢, to
the upper and lower sides of the cross-frame,
and the casing ‘M. of the transmission-gear
may be similarly connected to the eross—fmme

1t de51red the cross-frame- may also be pro-

Vlded with bearings ¢ for the direct support
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of the crank-shaft, all as may be found most
convenlient and suitable for the proper ac-
commodation and necessary support of the
different parts of the actuating drive mechan-

ism. The transverse frame J thus becomesa-

rigid part of the engine-frame itself, and as
1t 1s located below the driver’s seat there is
ample room for it within the body of the ve-
hicle. It is obvious, however, that this frame
may be constructed in many different ways to

suit other styles of vehicle bodies and frames. -

The third support is provided by a bar or
spring N, secured to the rear end of the en-
gine-frame and flexibly supporting the weight
thereof upon the rear axle. To adapt this
support to form the distance-bar, it 1s secured
in close alinement with the sprocket-chain or
other drive connection by providing a suit-
able bracket or lug ¢ on the engine-cylinder,
which lug projects laterally and to which the
forward end of the bar or spring N is secured.
The rear end 1s directly secured to the casing
of the rear axle or, what is the same thing, to
the housing or frame, which at this point is
usually provided to unite the two halves of
the axle-casing together. As shown in the
drawings, this frame is provided with a suit-
able bearing-flange # for the rear end of the
bar or spring N to rest upon and to which it
1s secured, preferably adjustably, so that the
tension of the sprocket-chain may be suitably
adjusted, all of which is well known.

I preferably use a spring N, built up of sev-
eral leaves; but a flexible bar may be used or
any other equivalent means for obtaining the
desired result—thatis, a combined spring-sup-
port and distance-bar.

It will be readily seen that my construction
fully accomplishes the primary object of my
invention. In addition thereto I accomplish
another great advantage in that the engine is
readily detachable by simply disconnecting
the engine atits three points of support, which
lets it drop right down and be removed with-
out disturbing anything else. Thisis a great
advantage in the manufacture, asit will be easy
todo all the engine-testing with one rig. Each
vehicle can thus be completed at once in the
shop without further testing by simply attach-
Ing an engine previously tested to the other-
wise finished vehicle.

Having thus fully described my invention,
what I claim is— _

1. In amotor-vehicle havinga horizontally-
disposed reciprocating motor the working
stroke of which produces vibrationsin the ver-
tical plane of travel around a neutral axis
which 1s parallel with the crank-shaft and ad-
jacent thereto, the combination with the mo-
tor-frame and traction-axle, a longitudinally-
disposed spring-arm, connecting the motor-
frame at one end with the traction-axle and
forming a combined distance-bar and yield-
ing support for the motor, hangers suspended

from the sides of the vehicle - frame in the.

751,529

vertical plane of the neutral axis of vibration
of the motor, and a transverse frame rigidly
united with the motor-frame and provided
with trunnions pivotally supported by the

‘hangers 1n said neutral axis.
2. Inamotor-vehicle, the combination with

the vehicle-frame and traction-axle, of a hori-
zontally-disposed reciprocating motor having

its erank-shaft wholly supported by the frame

of the motor in parallelism with the traction-

axle and operatively connected therewith, a

longitudinally - disposed arm connecting the
rear end of the motor-frame with the traction-
axle and forming a combined distance-bar and
support for the motor and means supporting
the motor-frame near its forward end from
the vehicle-frameat points in the neutral axis
of vibration, said neutral axis being parallel
to and In rear of the crank-shaft, substan-
tially as described. o

3. In amotor-vehicle, the combination with
the vehicle-frame and traction-axle, of a hori-
zontally-disposed reciprocating motor having
1ts crank-shaft supported by the frame of the
motor independently of the vehicle-frame and
operatively connected with the traction-axle
in parallelism therewith, a longitudinally-dis-
posed arm connecting the rear end of the mo-
tor-frame with the traction-axle and forming
a combined distance-bar and yielding support
for the motor, and means supporting the for-
ward end of the motor-frame from the frame
of the vehicle sald means supporting the mo-
tor-frame at points on opposite sides of the
frame and located in a transverse axis paral-
lel with the crank-shaft and in rear thereof
and forming the neutral line of vibration of
the motor, substantially as described.

4. In amotor-vehicle, the combination with
the vehicle-frame and traction-axle, of a hori-
zontally-disposed reciprocating motor having
its crank-shaft wholly supported by the frame
of the motor in parallelism with the traction-
axle and operatively connected therewith, a
longitudinally - disposed spring-arm rigidly
and adjustably connecting the rear end of the
motor-frame with the traction-axle and form-
ing a combined distance-bar and spring-sup-
port for the motor, and hangers pivotally sup-
porting the motor-frame at points on oppo-
site sides thereof and in the neutral line of
vibration of the engine with the frame of the
vehicle, substantially as described.

5. In a motor-vehicle, the combination with
the vehicle-frame and traction-axle, of a hori-
zontally-disposed reciprocating motor having
1ts crank-shaft wholly supported by the frame
of the motor in parallelism with the traction-
axle and operatively connected therewith, a
longitudinally - disposed spring -arm rigidly
connecting the rear end of the motor-frame
with the traction-axle and forming a combined
distance-bar and support for the motor and
hangers suspending the motor-frame from the
frame of the vehicle, said hangers pivotally
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comiected 1;()- the motor-frame at points located

in a transverse line parallel to the crank-shaft
and in rear thereof and forming the neutral
axis of vibration. | ' o

6. Inamotor-vehicle having a horizontally-

disposed reciprocating motor the working
stroke of which produces vibrations in a verti-
cal longitudinal plane, the combination with
the frame and traction-axle, of a longitudi-
nally-disposed spring-arm supporting the rear
end of the motor-frame upon the traction-
axle and forming the distance-bar of the mo-

tor, a transverse frame to which the forward

end of the motor-frame is rigidly secured and

carrying the crank-shaft of the motor inde-

pendently of the frame, trunnions on the ends
of said transverse frame in the neutral axis of

vibration of the motor and hangers pivotally

supporting the transverse frame upon said
trunnions from the frame of the vehicle.
7 In amotor-vehicle having a horizontally-

“disposed reciprocating motor the working

stroke of which produces vibrations in a verti-

cal longitudinal plane around a neutral axis

which is parallel with the crank-shaft and ad-
jacent thereto, means for supporting said mo-

tor comprising two pivotal points of support

on the frame of the vehicle and located in the

neutral axis of vibration of the motor and a
vielding support at the opposite end of the
motor connecting it with the traction-axle.

8. Inamotor-vehicle, the combination with

a running-gear and motor of the character de-

~

3©

seribed, of a longitudinally-disposed spring-

arm at the rear end of the motor-frame and

35

adapted to be connected to the traction-axle

or proximate part thereof to form a combined |

distance-bar and support for the motor, a

transverse vertical frame rigidly united with

the motor-frame at the forward end and pro-

_ ! 40
vided with trunnions at its ends and hangers

adapted to pivotally suspend the motor from

the sides of the vehicle-frame the parts ar-

ranged and combined with the motor to form
a detachable unit as and for the purpose de-
| seribed. | “

In testimony whereof I affix my signaturein '

presence of two witnesses.

, JONATHAN D. MAXWELL.
Witnesses: S |
~ Orro F. BARTHEL, _
TaoMAS (. LONGSTAFF.
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